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WW® 

l . ft 191 CO £ *fc 

tt fit co tt & # tt 
2. ft ft» # 0> « EN 

a^'J * K<Dff$i£<OlrfRfc-##rTSiafi J Sr3-t; 
& 1& 6> tt .41 * i£ C « fc* T . 

c) & # b C ^ T & 25* fb £ *i > W :/ 'J y K * 

c fc*wrafcTsttrtft<z>ttaj?rtt. 

<* ft T ^ 5 2ft * m X C & tt <0 tt <0 4ft .'Pi ^ tt • 
3) 7-a-^tttttO**U*^K » tt 2ti 

tt tt <0 * ^ U * ^ Kifl^OI/lOUTtASJfi*^ 



tt. 

4 >" 11 fife Ifl 0 r o - 7 & tit* til Sfl)BBtfi«: C 

is 5E fb * n x ^ s 2fl * j« 2 c- ,id « <z> tt tt o tt as # 
tt. 

fi5 S n * M * 2 c gd *R CO tt (ft CO tt ffl j6r tt . 

is />< — sfe *Mb r ill ft r 5 <o c s m * * * u * 

K Hi & * * r o - -7 ttflft ^ *T T 5 Iff # Jfi 4 tz 3d «t 
(OttttcOttftlfrtt. 

7) ^a-y^ffllto^^l/^f KH*«, tt tt UJ tt 
tt<0 ;* * Is * * KiflfiO^^OI/lOUTTftfiM 

* ifl 4 — 6 0^?n*»££»0tttt<Dtttt3?j 
tt. 

8 ) tttttfjttflft^iB{c-3F-j»K:4$^^Ja%£^j««r 

t5M$ifi i — 7 co ^ r n * c 2fi « co tt tt <o tt as 

# tt. 

9):Tu — :/ttttcos>u**-K*flK;^. 100 
& & U T r & a jtf * iff a gd <o tt <o tt Hi ?r 



# tfcl V tf? 5 * ^ U * ^ K & 2 5 31 tl T <0 * 

v ^ z # u * ? v ^ & zm&t&B \z%i &<d&i&<d 

« Hi U o 

i 2) ffitt^oyo-rafift/i^^ojEatji^ 
c^sitsnx^sjfl^^ i i c g£ as <o &m # 

/II 18 £ lb 7- a - 7 . 

1 3) 4S 2ft 1k 

tt^£HI&ttO ^ * U * t? 1 K«ftOl/l0UTT*5 

tn $ m I 2 c Sd ft 4) f£ & & tB W lg ft; 7 a - 
7. 

i 4 ) jsl & tii <o -r a - 7 & aft m £ <o e ?ij t *s t* 
c isi £ u ft iff * m i 2 c *k <o « « tn m m % it 

7 u — 7. 

1 S> & 7ci — 7 & gfc C *5 £ / W 7 y * K ff^ 

s . 

^-C -tf - 5/ a >KJ6*«fflUfc4fi«l©«ai^Sfil 

iafc-r-^^a-^>^, iBte *a ffe a . mm 

^KKOA^'j^.^-i/g v * #J Ifl 1/ # W 

v K * 7 o - 7 C U fc JJR 2ft * #| /H b T 

6t Hi t 5 ^ ^ d { - (ft ^ "C Jo S , 
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.lil « <V m tit iti Jfl fe'l 5£ 1b 7 a - 7 . 

a< . m*1b&&tU*£tec>*^u*^KIJU*©¥tfD 
i / 1 oia t -e & Z> Ifl Jj| 1 4 $ « 1 5 c IIS <D 

l 7 ) J* Sftlb & Jfc Ik C 4$ *T * 

k m $r *r r * */? * *a i 2-1 7 CD ^ r n *» c id «a 

CD^tt«i±J/nfelS1b7'a-7 0 

tt^aifflrasgib'r n-7„ 

a 5C ^ ^- .43 U m S 5 ^ U * * K « «f 2 5%^ 

a<o*s«ttaiffl@i5Eib^o-r. 

C i£ ± CO #J Jfl # sf ] 

y «j v k ik rA & h> * #u ffl u jk « © «t as . 

[BHa7c*«r7'a-rc«At 5 * S ^ tet IE 

^ 6 ti T v^S . 

ro-rtom. (w a « «b, *fl%, a ± 4to 

r^o-^v^u^^a — > ft J£ fit Mr , ^ ^ 
CjSiW^MlfcbJr-ifcT-saiffl] 

BE ^ ^ » m *Mf ft A S 1T & C « T 5 & Iff A« S S r» 

r ^ 5 o 

-T 7 V w K (O *5 £H fifi /it i>* ft ^ 3? <0 $J ^S* ^ T 3 JS 
m , « SiJ ^ tS S . KS59i t ^«t$'3 l ^ ft 
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^ a* m « ft & c j: 9 «i sa it hl v & a j . AMf ft 
* . jh ^ s « as £ <tf -c a t ^ -j iftj a * # r s 

arc, s-Hfi^flrcfc^Ti*, ttt&itz n z> zr 

j: o tfctttfjft^&ittBSJt « , -e © 43 aub a* tt « 

t ^ v & W #> 2> » 

tt . ^ Jft m 8S C J: v X £ Jfr C 3- fit T 5 5 t t/> -5 #ij 
£. $> S o L/ A> U ft <3 * 4!* & ft * # C v 2 b 
9 > X U — s/ b v^ft*^CJ:S&2aHba<&&-Cft 
^ t o> -5 *a flr a« * £ . 

iH -f - m <o & m n > — jr ft e » . & ? c & 
m^ftW^OTi&fi^^v^^^oft^iffl^u, * 

>^£Offlf«ftWS^^eP^Ctf^EL,, &i*<DX& 
j!»<lM*ffT£>o/c9 t t /ii^t-C$^l!S«JK^^ 

UfcaSJ5i-e&st><o-e«ftu>. 

£ , ? •< ;V X £8 & <7>g£»ffcl. t> o fcT 6 
(•LISA yi^ PA ^ c<t rj^^^^t^/;^, d *a 6 

<2 // « # T U t> IE « ft *> T fct ft , 

i&fe f- , IS, «? -f^A^Ift^. 4fc {* S> # flX A« 
It & fft & & T & 0 » i£ & ft 4$ 35 ^ itn ft T £ 3 iH ii 

fcf , ifiWftteffi^^l&l*c4Tft-5cfcA<T5£,, -t 

f95 3: "C S • 

f^t^^^ii<0-oHX, WJttfRFLP 
(restriction fragment length polymorphism) 
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sec &aH©rD-/^Hi ^tia»«i<oiStt 
* 1^1 n$ c # rr u ^ ia £ c ; igiaffn/iA^ 
y v k t: t:<o r o - t nt ^ s <o *^ 

^enc^ftsesai^jssr^SA^io u ^ u ft # 

6, C(OJ:-5ftttfttt#tf>Tm3iT3>S. 

- • ?T , £ ft' ra & T S & is -7- 0 4ft If. ^ ^ © /n 

rft^^iateft^^-^crfv^as. OTC 

(ornitine traoscarbanyl ase) 3^ Ifl <E * Duchenne 



M tuj is X h a y 




— ^ ^ ❖ ©iflfe^^^jaienT 










<D 




b n <o $Z H 




l/t^5 fc © fil ft- # A 5. . 


^ S ^ , A 


I 


DS, ATL?9<OffiKft^i£L*« 


U b a «> -< ;i/ x 








• 










c <o Jr tt , 


t 




X W U T W ft 


D 










2ft <t U /i y a - 






« 281 * #i n) U X 






n= ifl e -f - t is] « e b r t9 ft ^ si 



r f l p ^ ^ ii m u ai (e t <o jw rr c j: s ia e 

ffi <0 % rr i£ fet / <t 0 fit & ft & Br 4t ft -5 ± T 4S 

to-r^rfflft^^fc L/T^i@^nTu^s. 

, is nip . -KiecW+ff^^tofs^cm^-pru^ 
^^^^lac3^Aa•Tf&s^r^£tfctft^^. . 
arc, cneo^rtttt. dma^^bt, v 

ft! c * n n i h at <o ffi * 35 u . m » ft *5 
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a*5&{*8tK:Rl*0;><*>ScO-?, £ < (O &m<D 

» * a s . 

ta£**JtO#SJ^fttftftfJ£fci, -t:coffl:4lfc><0<fc«5 

Wts: tcjr^Ttf ft';fc n r & ft „ 

fc C ^ A< . COJ:5«^ifettt. & & 6) & 
C J: "C tt 4* <0 TU & 4< » ft ft 9 . ^OtttttCffi 

A* & * . 

A< & Sfe t£ * 31 & £ L, ft «!i # e ft ft 4fH 09 5$ 

CO *& 3" . t©I^J^^j|it:Sl')35U5 t. & #j ft 

je»a**T ft-tt^C t C*50T, «t 9 «. 35 ft I*] 

± Sfi i ) © 7f if t b T , i?i €> fth UJ U ft 

D N A&jfl£&0JKft»ft-Cli0«rl/TU»fe? V ^ 
A75^> Vf^i'o - > -ft U * tfl3 4A»4»6i 

ilil/tro-ri:UTffl^5^ifc4«, A. tf » 
Crialc. M . S., Flowers, R.S. ct a I . ; DNA 
probes, M 3 - I 4 8 . 1986 ^CtOjO^nf^ 

± ,1ti 2 ) 05 IS i£ t U *t . Ede 1 stein, P . H . ; 
J.Clin. Microbiol.. 23:481-484. I 3 8 6 C W tjv £ 

hfc^tl^jaienT^S, c: co ~Jr ft . Wffi<nv 
y - a rn a*m^I — #WWFStib«W3W«)l ur 

^5CtC«|l/ft'iriiT*9. *D i£ <0 & # ^ 
(C £ St <0 jfi (fi -f- a f — tf *£ T S CO T . »J # v — 

h^ii 3 ) <DJT & £ UTtt. Proteus CO V 
— ^ R N A <0 Jft £ ftj ^ 6 iS IK U ft , Proteus 

tfl 1$ K flj * r a — 7 C jffj J1J U ft #1 # (lUun , C . & 
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CDNA-DNA/\YyV^-<^ — S/ b > i£ * /H 

c co a & fct , !OiW0>DNA4)&*?i£llHfigett 
« ft lil & « *|J C 7* 0 U-C^n^SiUK^It u . 

6 Ml ai L, ft D N A 4a C U 4E t £ A* * -5 A* % . ffi Afi 
#Ai?iJ & r o - r Jfi ft / W ^ y ^ 

<* in i» o # *fl it to ft raj £ * *f ft -5 -/r -e * s . 

cto^rl c tjtt s ro-/t l/ttt. Jffl 85 co Sfe 
(&{**6*n — vfcUfcDNAWrtf, ft) ffi co ft J$ 

* f- k « a< if] ^-e n s . 
A (* o*i c « . ro-ytu 

£ JT Us s 

2 ) y #»/-ARN A*ffl^6*ifcatf 

3 ) ij *f V — A R N A CO jfc £ jrlj ^ 6 ^ ^ U ft 

^ U st * K ^ ffl ^ S fi; $> 5 o 

Gobel, U. ; F EH S Microbiol. Lett.. 4 3: 187- 
194 ; 1 987 icfsfr^nr^s. 
u d> ^ ^ o c n <o c tj ^ t , stuiifi^ 

ft /\ Y r y 4^ Y Hf - 3/ o > =£- |lj ffl U ft & & <D & Ifi 

^^QMtt. mJzidi^ftJr^ft'Wyy^w-e'- 
f M 5?fl.^CSSi*ft?nft* i <DT*9, -tcOBMfct, 

AS. 

Ift 4ft Ui ^ tt * ro-riilftA^y ^ K <7) Jf$ CO 

W Aft ^ ft m T S ifi «S ^ fi" ti 4I£ fit <D IH Ji j£ tc i/v 
T . 



c) & *s b c t la & ft s n re :/ y * k * 

* ft ffl tt . fch. ft* #K ME 419 . KB 3£ © 8t £ 

R N A . ^o-yftDN A. UllftHNA, & J& 
DN A^(D^^a«©fttH, 5£ ili C #J JTI T? S . # 
tU *J * i: ft ft & f& ( & #t tfi ftft ) <D fll & tt Rft £ <* 

n ft ^ . 

/w 7 y ^yxt* * jh 3£ « fl] * *r r * tttt T & 

nfcf^cO«t-5ftt*<OTt>^t|^-C*5^, J» « T 

^- « c ^ /& t s ft « w & * u * Ktiifto 

* y =f >t ^ u * * K *< #J JH IS^. 
tt <o * ^ u sr k «fl <o i / i ow T t r & «) i« if * 
ft *s , * ft qfl c # ^ T « * ro-^«Mktt« 

t L/ T #] ffl T ft *8 . JBJ*«n8A^'J v K 

& © * ^ u * Hifl^r? v — ss as ©W /& © us 

<Oil?^tUT«ft&T&SJ:-5ft«/3c.. T ft 4? 6 :/ 

ft /\ -r r y * k © m & =*j« u r i* & r ft <o w m 

ft*, itt^tcJr^Tti^W^tt^T-v-Cv-i: 
UTflJffl-rft-fcO-C&^TfcJfO^ 

ft *$ . ^ * y y v k m a. & p& <o & ft H , in ^ 6 
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fis kk & e ft £ ^ *f ^. y v Kc^ii*«£g?ns<o 

a? # <* n ft ^ - 

& s ft iff u ± o ? * u * Kfflft^^ta ajii^ 

J: 5 ft A ff tt -35 * S ft ft i/> . 

tt o T * A # ( 34 S( ) O < * * -3 Jb ft © * "5 

c h a /a * & m * * # u w * « ^ * * i/ * * k *n 

ft ft . 

L, L- ft j&« 6 . * ft C ti ^ -C tt IK j£ «* ft fc /\ 

cd Wi ;A a=> * ^ v * -f- k ft , ji$ fA s n re ^ •< ^ 
y v K©to&<b##&-e&ft<fc^cafiR-rft;rfc 

*< ffl * b ^ . 

^ X fcf . idi T ft J: ^ ft , y w ^ y * h © - * 

turn ft <d — ?t<d * v i/ ^ f- KJ^rMv-i: u 

JS fid 0J ft ^ C J: ^ T -W ft ft © . /n Y y 'J 4^ -r 
-tf - '5/ 3 yC^^ftjftftsAfrttWfSB. tTfiBWC 

co/\-fyy*KiBAJEictt* — JKft*) ic tt , * 

;v 7 5 K . jfi ^ ft * & V Dcnhard tfef % ^ t; 
cflJAY/y » KIBJftfilCctt. ft 14 & fit t 7 

& jo ^ * ft tt ffi . fti ic @ s <b n ^ a - y ^ 

*\4 7 V # 4 is b v^tat^-CT'a — ^ ^ Aft «r 
J5 Jo $ -fr ft 7/ *^ d« #J ffl T S ft . 

ftf4ttltti?» ^ o - ^ttttOlHseflUC tt . tttt* 
- h o -t ;u a — a , ^- Y a > «3 , 3? ©fli 

(* c . «j^f^ftfto>tt-fb^(^c«S^-ff-ii-ft^'i£d« 
-M JH T & ft • 

*ftlWO**AC45^Ttt, 7"o- 
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c <o jj & c j: n 6f , y\ -f y y * h * j& /& u x ^ 
ft i» & ft* c fct , m ft ft - * m m # m ol <o tz a& <d r 
v << v - t ur4»rtBT*a as *>jKj*ffl 

© S ft S f$ # ^ *E U ft © T . ± & © 43 

^ n * v o a ts - * «i ft jfe is it c ft ^ . 

t;t -5 x , /\ -r :/ y * h ff$ f& u t ^ ft ^ lit flft * 
A^^KtcjB^ttttat, c ^ n* si <t rsL fi> 
=gr *t ft ^> t t> . a y r y y h o^xcawwcusa 
* r c t a< £ s o 

c © W a C tt . y^-<v-^*JfflUTflr/ift 
& 5 • 

w a t* , r7-rv-«ssii^#S(c^ ®-ft . 



K^ifi^ftft&^Cf&JW&S^ii^Si 






*T ft "5 at A^S5. 






ft * . m £* ft <o & J£ » 7 fJE c % 43 U ft 


s n r= /\ 


y K k , A-r ^'J > KC^Oii 




n ft -5 


ftrt3S**fcfcc9#ttfct* #| A fcf F <D «fc 




ft ? J ^ c 








( i ) l*l £ ft 7 ti - y ^ & * ffl ^ re w 






ig^ft^ttCGS^ftUftrliSiSftrcr 






s**4 4£i& j s:&is£tfs. c^aio-c^N 




r y v K 


m m ts n m & c tt , a y r y » k 






£jb?nT^Sttik^5<, © 4£ J2S 






at ft & IS * *i ft Tz '& . ifi ^ ft sfe # T 




iM A fcf & 






f y v k 


ci&o&^nftA^/^sato^ift^aj 




T ftfc ife T 


( 2 > |£) S£ ft « 14 15 « * m ^fz 4i ^ : 






ig^ftja{*ct££ftufc2*m£tec 




a - r til 


f» & io s s . coj&ijc-c/wry 




K A« ff5 


<* n tz m c » . ^ -r r y » k * «n* 


tc 


©1 3E ft 5 


nr^sttiStft^o WT. h^a ( i 
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<0 i: 
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dATP , dCTP. dCTP. dTT P ft if © 5 ^ U * K t *R 

m<r>M m<offiET -e & i& ? * . -t<opscfflv>s^ 

* u * K © i *fttt2U±u:«2aft5t^u=r^ 
k ffl ^ t , l/sciKiacns^^i/tfKtti: 

ii 7C ( R 1 ) C J: 0 W »ft.« *i ft: t> 4> . W*tf 

5 ^ u =f k *n ff$ & m <o w % t l> x n . ±mm 

D N A )f< 'J ^ 7 — ■tfI, DMAJify>9 — ^ I © 
^ U y — Eft ^ . T 4 DNA#y>5--tf*fl>#tt 
D N A © 4f y j« ^ — -^^i£i(£^«^fttr*^JJF1-C 
S5. 

* % ^ c ti s & Hi ft » . /\ y r y * k jfl a 
ftfflttEcBSfti/fcttlS-e, «i 5 ^ ti a 7 y v 

|BI0LK:OTfli(*«rttmu. A^yy » Kcm^ 
J5 J& 5 * ifi ^ ; 

? ^ 5 . fflenfcfifcttc, £ c 43 jft ft A n 4f 
ft ^ rc \k . A//y v KtAY^y » Kcflnoii 

* n ft a* -7 re 43 sa t «r ifi a ft # 0 r£ tc j: -c. 

VISITS. 

c©^0^-^tUTtt. a * y — ;u it W , y 
-rry v k Ji$ /A tft tc zr ? 4 v - t u -c *j ;h u u# 5 

*« a * U ^ . * • iU ft C J: -» T tt . « 14 fl£ ^ 

ft *i , iffi . 1^1 «i /A © 43 Sft Jft «r IH ^ ft: l» « ic . 
R I UH^CtbKt n o n R I 43 1% fct ft @ # 
-e £ d . *&9l«);*rte-CttnonRI43at$'A! 



vt%L<Djr&-e fct , *s ^ * ^ u * ^ k $a & <o :/ 
<o <t ^ *i8-£tcfct«am* o & * sis co a $f] & * 
cnc*4ux, *^tw<D-^r^-ctt. _h & to & at 

fbCO&^CiS^Tr^ -< V-fc £ & « CO 3fc *» <0 
ff> fi* tC J: OSiC^glfns 2**flQJ*hcO#;**<-f- 

fbK!«l»tft«X2aiOlft9]&»jtt^^< <* -fr S C fc # 

^ -r y y v k <o ik & fb *< ** 7 u t c ^ t? • f* 
*r » * w jh u r / w r y * k © as * tf * -5 • 

*3£fifctf)C##r*rSC*CJ:^T. fiK J* # & & CO 

a -a r • jsmiftUfcT'.a — is £ <b i> « 

^ „ 

* * , Fi-i*^T?)ii»flj(orD-yfj[ftt(0/\ 
-< r y v k ff$ ja js is c £b ^ < *f ft r> -a- s 

Ctt, * ^ o - r «Eftft<o * ^ u * * k *fl , ffi 
— :/j£flac*s#.£<K*co/w:/y » k 

IK fA fi K l*J - & ft T? id ft T 5 fc * C 9 fir ft 

£ {* W C fct , «Atfffl«OA-f y y » KfKAfi 
c * ^ t j& /£ <* n * /\ y y v k o m tt fi 

(T. :--*SIHbT5&jffi>**^*T*s<i:i3i 

r fit r> *> , t . oi to # aj c it . jh ^ * / w :r y 

A< ffl l/* 6 *i T £ . #J*.fcf. 0.9M NaCi^Tftt 
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tt4iOMEflft«:Al^«ckK:J:9. K *4 4* Ift 4» e » 

m»iaco:/u-:r*ffl^s#&<o<t&{«*UT 

s jo t* 7 to * f^^n/iAYr'j » Mciaia^ 

e»i5tfi^o-^attio«ii*»jeu» tow 
m % « £ r s o 

{iJSTi£?nT^50T? t ^ CO :/ a £ 
K 14 tS flft *< /\ -r y y ^ -< X U ifi . c: co ^ a — 

2 0mer U "F CO ^ y ^ * ^ U ^ ^ K <0 T . W . 
T . = 2x (A+T) + 4x (G + C) 

(a, t. g. ciitnfnrfiv, ^ < > , 
-e^^ns ( Kg <b 3* & » !A i , iaic^W5£ 

II . P2 3 6 *SBH ) . 

cot. {flAt-e^^jr^t-ene^^^^iSiRrs 

«8fc«cora-r^fift<05t ^ U^^- K^fttt, 

w^aj^»co^> u * ? K^ftco^i^coi/iomr 
r 5 ffl (* ^ ;a u> s ^ ^ : 

v ^ ^ a y u — h ^ttO to A ft: &(Stfl« 

^^iTsm^co-ft-sie^tsRcKw^tt^^c^Y 
**c* fflaficora — :/&Aftco-t*i-e / n 3 S'iiitt 



y v k <o # St <b e # jg «c f5 * *t ft ^ -fr t e> , 
&&a*#]fflbT/wyy*hje/£*j*aju* u 

ft *j , p]-tt^-c?aatt<oro - :r *s ik -e <o ^ 
-f ^ y * k Jf$ A & io «■ Rlo$ c #j * A < f t ft t> * 5 

KB. «/o-y«[/tt©jt^l/^f KJflf^. ft 

ft *i <o 7 a — r ktk flft c «• * fli * <e> ^ -< y y v K 
* * u =r ^ k m s * 2! *r -r * fc & ^ . 

« & Hi J£ Aft <0 * * l/Jff Ktt-fiO^^Ol/IOWT 

ill IW* C « fl" ft it fc ^ * * US f S * k U 

i$ T £ 7* o — y*£i»^&^ft*S<*C!il5£{b^3iS 
H. 

@ * jflffi®Tflgj*«rnfc/w:/v y f * a 42 ® -c 
tit. a * m & o a (e -f- c w ft & & s *i <d vl ia 
n fit ^. 
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* wmr & w&<o*ftm<Dyjt£iz ti^x & . nam 

Sft C J: S # & <b ^ *t ft ^ £ # ft ^ ♦ 

ft^zt^rss. 
« * tf . fiLttliottHl&flft*. ±r © K *4 «e Aft a* 

ifOttfSlZ&S^^^SJ:^ ft fitted 5£ 

sisc»c«*ias4j[(!ft«)?f-ft*asaT?s s . 

5Cc, c <o 7r i£ fct , 7-r ^o^u- M?£D?ifl: 
b *: s & {H & * jg.ia -c^ sta^t. tem^mfe* 

W±34$1 Ufe*ftiJ!0£flft0>J|*ffi:*&tt . a (£ 

c *f ffl -e * s . 

yti/ttt, ioo ttjsuT. »n<a 29ia^ui 

o — ^ HE flft t U T <D * V rf % ? \s * 3- K 4) 4> Jfe C 

taia-rsct^cgiSfrs^^, <* o ie « ft ?«j £ * 

f T ft "5 ± "C # * b ^ . 

a<fM®e*5i^-r. f?l--£{*_LK:^tf>t*tf>6nrc 

^rel^CtT^nt^TSS.. ft *J . C O 7; t£ IC 
tt* ft C £ «C fc'tt & 0) r o-:/*£Aft*fflt,>5 flrffi 

ifl*g(S>T/fii^£^<*DNAi:u-tfci, & {* 

DNAf 2ft&{*DNA*jfi£ftfflNtfi9jR 
CJ:^Ta^ftft^C^(9fbrct><O^A<f(JfflT$ 
5 . 

ft*. 3> ffl 3 |S]D$ C ff ft "5 (i , 

*IBB«*ra^ftii*C^tBfL/ft»r^'Sr*iJfflT5 
(D x<i J$ ii (^ „ 
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<o * ^ u * ^ k <o & ^ t* t? « * 7 v — 7 t & & 
£ >jij ft a< s * wia a< * # 

O 1/ * 6 . /W :/ »J » K O T . tt . 5 A 
V v ? /\ 4 7 V v K C *5 t* £ *9 fifl A*J T ft & & # 

a, rn-^fiSKOG ( ^ r — > ) & c < ~> h 





© 




^ ffi S t 5 57 7 




* /\ 4 7 V v K CD 56 £ <0 ft ^ 


&/£ifef+^*, ffl 




&ro-r«ii!ft«)»A*K:i6 






& T « & • 


f M X tf , 5 X v 






til W T? ft ^ * 3£ tt 


1 


^> 3b ft 9 T „ fct 5 ~ 10TC »T 


T & . 






1* o T . »\4 7 


*r 


Y -tf — 3/ 3 > CO&iStt , FffS 


£T 2> '\ 4 7 ') ? 


K 


©T. H^^lfi^7./ 




T 




4: <D £ 0 ft -ft itk 


to 




Jj jfc 4Mf « 6 ft 






<D • « (* « tt fc r 


a 




47 t )4f4Xtsit 







(3K B f& * ft -< 7 V v K =Sr & ® T? 

i/ d v . t\ 4 7 y ) v K 0) {X S3Hb . J* 99t £ J: 5 'W 

^«(tt*«#cffl^0^<3>oja43i*, m » «i to 7 
8 tor*iu#« ft «ine r & * . 

*ff$/&T&5ia<*©J£tt«it£C. m fil <0 # {* & 
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» G3¥3-103199(O) 

^ U * f- Kfflft&«-flffll'-r*< & l/> . 

iaf2©cfct*s*fc»<bctt#c#tf/s:frtJ:^a< 
w m *c & s . 

ia*S<Dtt, JH & & c lo D # tt- tc <fr o t 4t 
ft 45 n * . 

ft*, ±i£0;fr&Ttt7a — yatt*@£<bL' 
Tin^teA*, 7 a - 7 4** Oft 0 C ft {* 48 tt * @ 

se lb u r t» a ^ . 
r ft * iiitttt{*0*ft* , ft*i3£&&t#<t> 

«-Sie5-t*-5*-5t:T4iwr, lo^^smaco 

Z . <0 J5ifi5 ^ « *C . tt{*«<A-?T<^*4>*<47*<» 
S J: *> c JM C 12 A L, % . & 1 * )\>\zW\to<r>7 
a — 7l£*$-J!raAT. *\4 7 *) * 4 — s/ 3 > . 

/ w 7 y » k © «x aiMb . s» © J£ tts © /s a © fi 

* * r ft ^ c C J: 9 . »tt*wTCrJt^C>#JS?T 
S K 41 Mfift * 5 4* SE B C M L, X 1$ ft * if -5 * * W 

U±<OiH{K-f-^tS£C«f ^ ft iflte^cD^aj^^C 

a^«5^^>S^^ftf^^^4fft^ci:^"eS 

Jj} ^ C tt . 2 Orae r ¥A JK CO J!t ^ U ^ ^ K |R £ * ^ T 
5t(0, Y ^/ A © #38<P iW ^ C tt 20mer ffijff CO 
^ ^ U * K »n ft * =Fj' T * t» CO ^ i'f ifi T fi . 

DNA^|fi«(ABU, 381 AS)C<i:»)r 



9 * S K pUC I9©-Sl*tt^f SUT<OD N Aft 

5' 3' 
GATCGCCCTTCCCAACAGTTGCGCAGCCTGAATCGCGAATG 

— 7 M K IK # tf 1 5% # y 

ft c a i& fft ^ . 

c^^^^osomx -fr t; & 5 o m i rS 

# & H jjfc [ 0 . 6 4 M A 3 i?;Ufil* 'J ^ A, 3 . 3 oil 
CaCI, , 0.33«MJ?f- U h - ;U ^ t»* 0 . 1 2M 

h V A -OH (pH6 . 9) ] <D 100 Ml , 4 . OmM * * 
> fb UTP ( B R L)t^) 4 0 M I % 1 . OmM dTTP 
ImI , A100 mI RtfTdT (Terninal Deoxy- 
nucleotidyl Transferase) 1 5 ^ 1 (#3 9 0*£f&) t 

rg-^u, io$mhi, 3 or -e JKJfc * -a- fc. fit*. jkjB 

fct, Q . 2M EOTA 4 Ml ^tSs/jnCJr^TffrliiS-tt 



»B3¥3-1031B3 (10) 

Jfc Jfc ^ # lb * -tf /i ?£ , 7 j- J — JU&fil. x^f 

* loo mi tc iffW <* it fc. 

7^0-^ ( y ^ ) * a ft s/ 7 > -e » ft f b u . 

2 0$> fig ^ < 9JttttUfr£f6.cn6$riEi£-bfc 
» . * IS £ f|: -c ifi ^ ft J?_ L, , ± W * (fcfc ifc U . (3 

— v tt 14 4* tt fc U t . /7 A 5 KpBR 122 
( 2**4 A ) . 7 ^ X 5 K PUC 19 ( S*ft B > & V 7* 

^ A 3 KpBR 3 22 £ 7 y * < KpUC 19cQiM^$fc 
<*t*4C % rB © S tt I : 1) £ /fl & U . C n 6 

CDK*4*#&lC <fc o T licoUI (T0Y0U0 TtfHb 

u t * e , . ft e n ?a f b to * Jfjn & *a ^ l, x , - * 
m d n a * i * & f b u . & *t *4 e ft e n * 3 #1 

CD — * D NA$r3-t;J5l£>fc/&fcj*'fi8* Cffl^t 
tX~Y (O & ft % ft U r> o 



-;Mfl d n a *^tfj5i£4: j£!&i20m g & £ 
^KOfcGa^'fbr u-y&tt^«s*<gic An* - 
nciox 7 - 'j-v^t&j* [ 1 x 7 — y — > fffi 

m : 6 0aiM MgC!«, 6 0tnM £ - > ;l/ ii 7 h x * J — 
/I'&D'SOOmM NaCl «- * C IOOiM Tris-HCI 

( pH8 .0)] ©10m I ^-Jnii, 35 c 1 oo Ml 

m e n fc u ^ ^ ?a ^ 6 5-c c j o^ i^i c *3 -5 r ^ 
iaut^e, -t <o & m * m is £ *e #j 1 n# a» ^ t 

^e, ii?6nrcJ!st*&?ftc, i o x y ^ v - > ^ ift 

ilOM ) . InM dATP 10 m! , 1 mM dCTP 10 m1 
IsM dGTP 10 Ml 5r Jta*. Ti^, p 3a -TTP100 

ci^-iSMiU, ±m*m%l* t: J: -5 t 200 mi fcb 
T^!24fbfflOtS*8t^r^5U U/i 0 

z <Dteiantmfcmtz * * u j - mx <toyo 



t <0 IS ift . & «4 B ^ ffl ^ tz m ft Sl V K 14 C ^ ffl 

uxfcttfls-ctttswcffienfciiiifiEJiacisuxr i o« 

cpin ^JK (»!4A%muxfcitt^o#sjio* {& ) CDJKC 

«t ia n & ^ n , chestWB&vciticpuc 19 

r 5 c t^^aa^nfco 
^^^1 2 

DNA^iSIS (AB 38 1 AM) CJr07* 

5X5 K pUC lS©--»J8r«rilt5UT«)D M Aft 

6 fi!*ii ^S- W T S 4 liner * V. Jt * U * K ( r 
o — ^ A ) fc', r^J^^ KpBR 322 (D-SiS*M/£ 
T S U T <0 D N A 4i & ffi =Sr T 3 4 I mer * y =f 

^ 1/ ^ ^ K < 7* O — y B ) ^^^b/c. 
^ a - 7 A 

5* 3* 
GATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATG 

7 O — 7 B 

5' r 
CCGTTCACCCCGACCGCTGCCCCTTATCCGGTAACTATCGT 
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C tS Iff ffl u> ft • 

a )U a — * 7 i — ( a 5 -f t r - & 4 > r 
* ;u ) cro-T'AtB^x^vhJii^ilsgCTit 

ft . 8 o t: . 2 o$ \m <o m ft a * vt u ■» ft «> 

ft c 

2**4 D ; 

JrO^SiUftSfefettr^XS F<Oig^«l (rS^ffi 
ifttfc. 1:1) 
« H E ; 

^ * X $ KpBR 322 t ^cBBeSHUIOl IJjS^S^ 
icJrOSSSit/ftJfefettr^AS KOi^tt <rS3- 
ffifiit. l : i ) 
K « F : 

ft . 

SSC/&tf 1 x Denhardtfc ft & <D 200ml iZ42"C 

*t *f ft * itfyjL*-u>si©»rtiC7-fji'*--. 
fft*\ 47 — is * vffl*&«tcit»i?ns J: 

IM Jo S * ft • 

je js » 7 at . ^';^^uv*i«^6>HJioa5Ufc 

7^/1/* — ^ 2 X SSC/0 .1% SDS 5 00ml C & ft U * 
SSffi? 254*fflttft Is. J&^T 0.2XSSC/0.1* SDS 
5 00b I T iaj lai C 2? t£lT? 35#fm*ft# U ft . 

^tra^^sseaiW^ftttiST, 
anewitu. 3 7r, 2B$uijjskaL/t files* 
ft . 



»B8¥3-103199 (H) 

ft „ 

2* 14 1 m g * -a* t; *3 r£ 2 ^ i ec . iox ta*£ % [ft 

2.0^1 & Vil6.0M 1 5r fg ^ U , *8 6 n ft rB 
m C lomii^ llindm (T0Y0B0W) * /TO A . 37tT 

2 b* iw a a u -c , & je * -u- re. 

7 $ K 9 »1. 20XSSC Sol, SOxDnhardt 
0.4ml. IM 'J :/ ft 4- h 'J 9 A (pll6 . 5) 0 .4«l &Cf 
50.0mg/«I »iJ(OlEft^y«f D N A (Signer^ 

St ) o . i « l fctS^U, ;\ 4 7 v # 4 — 5/ n > ffi 
<0 fflF % t 1/ ft • 

m<OSffl:J:r)T, «-K!44»£a>34jf0>/w 
^y^-r-tf— s/b > ffl *8 r* 6 n ft . 



W SI <fc ffl & iff HI jft ; 



laU dATP 


20 ix 1 


lmM dCTP 


20 m 1 


laM dCTP 


20 fi 1 


0.4mM f * ? V -ft UTP 


00 ix \ 




100 ac 1 


2 U ^ — BBr >t 


10 m 1 


£H * 


aw 


St 2ml 



&J5H7». IR 9 tii U ft «• 7 -f ;u * — 5rTE*g <*i 
flitiS^bTi 1 ^ Sl£ ( Bloindustry. Vol. 3. 

No. 6 , 1 98 9 . p47 9-5043£#Ug ) C ft o T , 
& fS ^ U r> . 

>?Sfflti:&®^ifft7 ^^-■Cliro-7 r A<!) 
y ^ -f -tf — 5/ » >i3S£i:i5lo$i!-ft7 ;u ^ — T 

« u . k w c & 6 o m y o # 4 -tf — 3 > « m 

tJSiS^-G-ft7 ^ ;i/ ^ - t tt ^ # v h^^-cijtt 
55&fefctJ2a0 6n*#>-3ft. 
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mfow 3 



7 




-il/77 - >£^«E/fi^CDeiiai*D N ACE 


6 n 






m / 
9i \ 


♦ 


Ml \ 1» 1 |>l "IT /T\ /T> J,f tot CL. -T* 1 ,\ «K. 




a 


* •< 7" 3 


IT. n> 




* ' TCCATTA AC ACTA AGTAATTT 3 W *7* n ~/ 1 1 






B ' TCCATTA AC AATA AGTAATTT 3 ' (7^ O — 7* 2 ) 






*T ✓ ^ 


IE fit 




*'CACAATACCTCGGCCCTTCTC 3 ' (r O — 7' 3 ) 






S 'CACAATACCTTCCCCCTTCTC 3 ' (^0-^4 ) 
* 








a — 




i: UT^iiflTSfetotCD N A /& « 


< A 


B 


I ft . 38 1 A m ) T 1/ /5 . 



fir W U "C fc . 

o - r <Z> x * h 3 Sr!B2EKIC3^TSS a eJI$i£U 

0 . 5b I &U<%&*3.4iil firfrixrc?*. 35 C 
^l/;- OR 16J|Ltt$-JlDA.. 37TC "C 1 D*r4ISf6« 

■^rsA-< y .k a* ff5 j& £ *i t ^ *tt *& c tt . 

O ill £0 3 ' *4g^6DNA*^^5*l. 5fc *< 

3* ^«TiSMp]tn < 6J :fr fli c ) lats. 

5fc&lo<Z> * ^ > <t utp * J& £ T £ tf> 
C, 7 •< ;U * — fir 2XSSC *C U . 

frli fc £ d ^ , /o-^20AiKy h^ftftl/ft 

u ^ a< * & £ P\ £ s n re . 

7k*flJfiifir{@<'C/fll' x » t£ C ft o T . 2 * tfl 
D N A fi- Jft 1/ . Pvu n -ClfiftUfttt. ioo t. , 



»R) ¥3-103193(12) 

fz . 

* Ml JB 6 . 9ST ffi C t£ T . 2**RDNA*tiba2 
U. Pvu I! X tfl ft U rc m . 100 t 4 100- WD ADM 
& FR IT <fc 9 2*ffiDNAfi-l*ftft4l:lsr:. 

5=f S F** C . *7'a-7'^A^y h * L 
7<JU#—£* I0X 7--'J >^Sl0.5ol firA 

m vzykmAzm xx ^tto^afi-sni to, 

iff Mt C 7 ^l/*-*t|2?rt$*i$J:^ CL/fc. 

nm&fa*}mz* b 5"c » lo^fmttiBUft. 

ffi £ HI H £ Cft . tfJ 1 D* PI *Wt T & Jo jft tfc * 

n rz ty & , W3WvzmT£ J >*7'a — 7 £ ft <* 
D N A £ (O ft 0 m — * ill Jft« in [& S tl X ^ S fc 3t A 

dATP 0.2ai. I aU dGTP 0.2nl, I mM dCTP 0.2ml. 



0.4«M f^-^XbUTP O.Snl % 10X7 




y v ^ 


1 00 fjQ (73 /KJ & & m C J: 0 2 * ffl D N A 


^ 1 




u . * «t <* U£ (« * 6 <o - ^ |R D N A 












n&m2£mmicvx. &d 


N A 






;u ^ 


— c . 






■C 3i> S 








SKC. gSSf^C, #J^{*DNA?B^ 


4*1<0 


X J*f v 


V *knrk\->K.y 4 * — £ . i.oxr^- 


— 


> ^ ft? 


frttO.Sul *An, C 3S£ffl7k 3 Sr/ro Jit 


£{* 


5^ ift 


fir 5 ■ l tu. ?S?«k:7</1/^ — >Mi>! rift 


is n 


5J:^ 


C U fc. 






enc, H£S^ 3 X 11? te 7* a — 7 r 1 


^> i 


g fir 



rtf 5g »$ rai is « . yi)ip$rK!^^Tj5tf&fKfirfft« 
it . «t rp , m rc #><d & fit tf ft rc e . 

it£CklJi<D«f^fir7*a — 7 2 — 4 Of nfnc 

o v> x \i ft o rc. 

* 4> IS « . y a - r 2 fir in ^ fc >« ^ C 7 < ju 
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?$RB ¥3-103190 (13) 



m&w s 

& JSffl 3 T? U ft 7 a - r 1 ~ 4 (fcffjl 
M K TO) ^tr<0-5rj:/HCif<Dyo — ;/ a« 3- £ n 

ft . 

C . {f£CjaWUft#<*lBfft^*6tfM£«* 

* W IB * 6 . ^^Ctt^"C. 2**flDNA*Wiai 

Pvu D ( TOYOBOtt 3!i ) T ft it U ft ft , 100 
"C . IG#|L1(Dj!ni&fcmK:<£9 2**flDNA$:i*: 
«Hb u t , ^tti^SADNA^a-fcifi^fe^W 

ft o 

U ft . 

tc . *^i;nc, iox >^l&iS7 

Ml * Jta * "C 6 . *^A>rtOWlt*A«70*i I 
t^SJr^C^^^c^linAft. 

C <D1XIS<35 V ^ ^ a r U - h *'li5t T 10^[!3fl[ 

ft 7* , BC I Pi^i ( BRl^.$|) 30^1 , NB 
T mm ( B R L ?i $| ) Jfc HI 3i & A I 0 o £ 

OiE^iSI^^Ci^C 200/i I jw^, ^iST?30 

# rii cd & is * * t * *> -c e . 

•t 4) *S Jft , :/ a — :T2CD?.x;Hc:5£^£fea<J2 
<a & a< £ s t £ s n ft . 

D N A j£ « (AB I?±. 381 A 32 ) CJrO^ 
V X 5 KpUC 19<D~gfl*J*>£T 5 1UTCO D N A J& 
& SJ # T -5 4lncr :t *J *3 % $ 1/ * <f- K ^ d 

U ft c 

5* 3' 
GATCCCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATG 

ft ftL ®i <0 — SB * ffl ^ . 7 M K 515 ^ ^ C 1 5% # >; 

« ft tea, 90*iUhOtt«E=ft-^UTU^i:|4j5e 
s 6 'n ft o -e * a<o^r&^ttfff5l-ti-TK:JaT<o« 

^(D^a-^^ftftt U "C ffl ft . 



U ft . 

& iC * & ? i /t/ C , InM dATP 5 /x I % I oM dGTP 

5 M I , laM dCTP 5 m I . 0.4«M \f * * > ftUTP 

8/il . I0X7--'J V^i^I 7m! ElVI&W*. 

1H& * Au . 37"CT!ltffBlJ5fo£t!-, fl( iHb * *f 
^ -a ft . 

)jd A . -7 0 r -C 1 t# W tf? # U ft , «-->xjU^/j> 
€> _t to * & ifc U . JiffifciifcCifcJSfoWfcr* 
^ v fkUTP Uft. 

ifii iff 7 ;u :T $ v (SigocrttSn t: J: -7 t ^ c J: 

£1 ) *-&?^;i/fc:jfjn*, 37t; t? «* ft . 
3 o*> izq » jfi u ft c -3 t , r£ <* * >u * h 

Vi p i\m$k\s. HKO.IM Tris-HCJ2 (PH9.5)-0.1M 
NaCA - 5 0roM UgC 3. , fi§F ffc ( A3 3r A ) T *?fc # O 

- jfr . « « «E flft t U T * 7 9^1 KpBR 322 
( »>4 a ; % r 5 X 3 K PUC 19 ( »t4 B ) UlZ/ 7 
^XS K PBR 322 t 7* ^ X ^ KpUC 19<Dig-£*4l 

( Ki4 c , m & ra atb i = i ) & c n e 

«*4£- ^ 1C J: o T EcoR I (T0Y0B0 » ) T ib 

i/t^e, ^e»nftrfi<b^)^An^*ailbT, 
«iDNA^i*aiibu, *£CJM^e^^nft3-fi 
w-^ciflD NA?r#tfSi5^fe/£«5^^@^u:fflo^t: 

W Y <D ttfe * ^ ^ o ft . 

U ft 7 a ~ ^^(«20m 1 ^SPC^ * - ^ iz A 

chciox7-'j-y^»« [i x 7 — — 

^ ^ t» iH : 6 0mll M«C1 7% 6 0cdM $ - > ^1/ X; r h i 
^ y — ;U & 500mM NaC 1 ^ C* 1 OOroM Tris-IICI 

(piia.o)] <o\Qv\ &mx* SEfe^:(*AU00 n \ 
^ e» n ft m ft & m * 6 sr c 1 o^ ffl c ^> ft r /m 

fil/t^e, © & /£ S fii * T 1 n* ffl W X 
tfe * tc T *f ft . 

tifenft&(o?«u:, iox7- 1 ; — 
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m\Qv\ . ImH dATP 10 /i I , 1 nM dCTP 10 y I 
J&^JdM dGTP JO I JSrJSn^fc^. p 3a -TTP100 
Ci*& JEm ^> T200 ^1 £ u 

CCD*Kif»<tffl»^C, ^ U y — Br >t (TOYO 
B O # & > <05 41 & 5r Jto * * * # T T 1 (H? P*J] & fi5 
-If . 

J5Jo**7&. CENKC LE AM™ (BIO 1 0 I }± ) ffl 

G EN EC LEAN O 3/ y * 7 h » ^ ^ (5 /i I ) 

ffittl*Ufctt. 5#IfiJift^U. ±itr*®i-2k[sX . 
i/ V * ▼ h V * * X / / W :/ y * K IS ^ 4*1 <3 
U v h W . 

^(on. *js«op al -TTPtt 4 ijst^ci/'j 
h y y^xc*3£'UT^$>w:/y * K*»e 

C EN EC LEAN C^tttffH ftfc < U y h^3@l 



?§Ba¥3-l03l99(14) 

r y * k * m m <* -tr . ^ -r y y * k * -6- 1; ± M * 

^fc&f£-ea**#>ci3 6nfcjg«^ttio T cpo 
r & c t a< si is * n rz . 

yaffil 7 

* 

5' 3' 
ATCCCCCTTCCCAACACTTGCGCAGCCTCAATGGCGAAT 

C(0/o-r(yT7'o-rAi:^'5) £-1 
n : NO. I— NO. 10 <D tf 1 o fig % 3£ c n S? ; 
no. i~ no. io ©sti oiflov-r^orv-h 

& ctt #4 puc i9^-*iicj|?<i urc t»<d^Tsa 



& l <7> #J 6* T I # ; NO . 1 «~ NO . 1 0 <D V # v 7 

u- h crxincf ^-enaA * * ^ > h a — 

UTpBR 322 **0K:*?ttUfct><D*Tfe 
1^ 1 <0 T II SI : NO. 1— NO. 10 <D V W ^ O 7* 

as) o 











CO 




CS 


IT) 




O 


ON 


2 

S* 

C3 





U-5 






O 


O 










Ol 


















el 


t-« 








CO 


S'O 


in 
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tc 




7 u 


i 






i 






CO 




m u 


x 


a* e> * **j i »3r paj * *r tfc <r c m iS £ Tf fit 




• 




8; 




. InM dATP 5m 1 » InM dCTP 


5m 


1 


% InM dCTP 5m 1 . 0.5nM f * * > UTP 


8m 


1 


, IOx7.*.<j-^|»j([7Ml & & W * 


40m 


I 






* 


Imii, 37t: -c l n$|8]£j£& -e , want frit 


-5 




0 



J&fi>**7?lfc* i * V — A> 350 m I ^^^i^UC 
JtaA. - 7 0TC —KHai tt fli U /i & .x. PS A> 
6 _b ?i?r 3r W <SI 06 & b * ±M4:i:fclC5fc&tf>4)fcr* 
if >it DTP S: (ft * U fc . 



i(l7;i/^$> ( SigaerttSi ) Ci-jtStKJ: 

i>>-r^*y*x^7T*-tf8« ( b r l it 

c <D r o — ^ (WTra-/Bfcv>-5) «Dff 
; NO. 1— NO. 10 O St I 0 | t 3£ C IV # : 
NO. 1— NO. 10 <Ot\ 1 0^^)V-<^n7*U— h 9 -X 

;i/ctnfn i m g -^oi?Aiyfc. 

ftcK«pUC 13* — * iA c A? S3 b <D «r±8fi 
3lJSi» 7 0« I fc|S]«©ffl£"rm» : NO . 1 ~ 

no. io ©v^^a^-u — h^i^i/c-tti^marA 

b . at 3 > h o — ;l/£bT»*4pBR 322 $r — * 

$l| IV # ; NO. 1 — NO. 10 ©VOP^U-F 9 
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